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PROFILE OF TOM MARGRAVE,
UM PROFESSOR OF ASTRONOMY
by
Jim Fairchild
Senior in Journalism from Washington, D.C.

In his own little way, Thomas Margrave helped put men on the moon.
Margrave, University of Montana associate professor of astronomy, was fresh
out of school with a master's degree in astronautics (the design of space vehicles),
when he went to work for NASA's Space Environments Division.

He was assigned to

the Houston Manned Spacecraft Center (now named the Johnson Space Center), where
he and others worked to prepare the "Lunar Environment Handbook."
The handbook was designed to tell potential moonwalking astronauts everything
they would need to know about what to expect on the moon.

That included the levels

of light and shadow, temperatures, soil conditions and radiation dangers.
Margrave was responsible for the temperature section of the handbook.

He had

to develop a model, a mathematical representation, of temperature extremes on the
moon's surface.

Eventually, that information would be used in the design of space

suits and life support systems to be used on the moon landing missions.
Of course, that was back in 1963, when next to nothing was known about the
moon's surface.

It was three years before the unmanned Surveyor soft landings,

three years before the detailed photographic surveys of the unmanned Lunar Orbiter
missions.
In 1963, serious scientists still wondered if men would disappear into a thick
blanket of dust as soon as they set foot on the moon.

-more-
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14 years ago; that's why the Lunar Environment Handbook Margrave helped put to
gether was crucial to the success of the Apollo manned moon landings that followed
six years later.
Margrave stayed with NASA only six months, though.

He went on to the

University of Arizona where, with the aid of a $10,000 NASA fellowship, he completed
a Ph.D. in astronomy in 1967.
To a college student in 1978, $10,000 might sound like a lot of money.
1963, the figure was even more impressive.
Margrave says.

In

"I didn't have to borrow a dollar,"

When he looks back at how far each ol those do 1lars went, he adds,

he doesn't see how some students can make it through college today.
But that ten grand had strings attached.
the agency after he got his degree.

NASA wanted Margrave to return to

"I was obliged to go back to NASA," Margrave

recalls.
But he wanted to try teaching first.

And if he was ever going to do it, the

best time was then, he says.
Therefore, he jilted NASA.

He went to Georgetown University in Washington,

D.C., taught for two years, and left (because "people were getting stabbed in the
parking lots") for UM.
When Margrave came to Missoula in 1969, he was convinced he had found a quieter
place than Washington to call home, a safer place to raise his children.

But his

work has kept him plenty busy: he had to establish a one-man astronomy program
from scratch.
One of the requisites of a solid university-level astronomy program is an
observatory, so one of Margrave's first jobs was to build one.
at 5,500 feet on Blue Mountain west of Missoula.
so it did not have to be purchased.

A site was chosen

The site was on federal land,

A 16-foot-diameter, 14-foot-high, cinder block

and aluminum-domed building was constructed at a cost of $12,700 in 1970, and a
16-inch Boiler and Chivens Cassegrain reflector telescope and steel mount were
added at a cost of $38,000.

Today, the scope's market price is over $70,000.
-more-
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Margrave uses the observatory for research on binary star systems and intrinsic
variables--unstable stars whose brightnesses fluctuate measurably over time.
Since he has been at UM, Margrave has made detailed studies of several such
binary systems and variables, and has published much of his findings in the Inter
national Astronomical Union's Informational Bulletin of Variable Stars.

In addition,

he was invited to the Kitt Peak National Observatory in Arizona twice— in 1970 and
1973— to use its computer facilities to reduce data from his Blue Mountain
observations.

Astonomers from all over the country vie for the opportunity to use

Kitt Peak's facilities; some have to wait years for their turn.
Margrave also uses the Blue Mountain observatory for field trips.

Students

in his introductory astronomy and his more advanced observational astronomy and
celestial mechanics courses are given the opportunity to view the heavens without
the hindrance of Missoula's perpetual smog.
On one such recent trip, two dozen cold students were with Margrave in the
domed building at 11 p.m.
The students took turns looking through the telescope.

The lens, almost a

foot-and-a-half in diameter, is mounted in a tube more than seven feet long, which
sits on top of the six-foot-high steel base.

To reach the eyepiece, the students

had to cl imp up four wooden steps.
The telescope was aimed through an open door in the sheet metal roof.

It

was focused on Albireo, a double star system in the constellation Cygnus— a binary
system similar to the ones Margrave has been researching.
To the naked eye, Albireo appears as a single star.

But the 16-inch telescope,

which collects almost 4,000 times more light than the naked eye, revealed two distinct
stars.
Margrave told the students that some astronomers now believe a majority of
stars in our galaxy are members of such systems.
loner--is in the minority.
-more-

If that is correct, our sun— a
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Margrave positioned the telescope on new coordinates.

The students then saw

the Ring Nebula in Lyra, also known as M57 (M57 is the nebula's listing in a catalogue
of celestial objects compiled in 1781 by the French astronomer Charles Messier).
The Ring Nebula is a shell of hot gas that was blown off the surface of a
star in an unstable stage of its evolution.
a smoke ring blown by a man with a cigar.

Through the telescope, it looks like
If such an event were to occur on our

sun, the rapidly expanding shell of gas would probably destroy all life on Earth.
Margrave adjusted the scope's position again.
the constellation Hercules.

The students looked at M13 in

M13 is a globular cluster--a dense group of 300,000

stars on the fringe of the Milky Way.

M13 is old, perhaps 10 billion years, and

has had time to evolve into a relatively stable mini-galaxy of its own--stable
enough, perhaps, to allow the formation of planets that could support life.
It is toward that cluster of ancient stars, Margrave told the students, that
mankind's first real attempt to contact other life has been directed.
In 1974, the giant radio telescope at Arecibo, Puerto Rico, beamed a 450,000watt coded message to Ml3.
Ml3 in 24,000 years.

The signal, traveling at the speed of light, will reach

If an intelligent life form somewhere in Ml3 is watching the

sky with a radio receiver then, the region near our sun will grow in radio brightness
by a factor of 10 million more than the radio emissions of a normal star.

If that

life form recognizes that the radio flashes are a message and replies immediately,
the return signal will reach Earth 48,000 years from now.

Quite possibly, no humans

will exist on Earth by then.
The light photons from M13 that struck the students' retinas left the cluster
24,000 years ago.

In a startingly real sense, the students were looking through

a hole directly into the past.
"It's really very fascinating," Margrave said, "when you look at these objects
and realize the light you are seeing left there 24,000 years ago, before there was
any civilized activity on Earth."
on black velvet.

Through the telescope, M13 was glittering diamonds
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Later, Margrave is in his office in a back corner of UM's physics department.
The office is small, and several tables are stacked high with papers and materials
for his lectures.

The small amount of floor space is taken by more piles of papers

and notebooks; the desk top is also buried--except for a clear spot in the center,
where Margrave keeps large color photographs of his children.
A slide viewer sits on the desk, its light on, and nearby are stacks of
the slides that Margrave uses in his lectures and are responsible for much of the
interest students have in his classes.

He is sorting through slides of the moon's

craters, Mercury and Mars, satellites and space probes.
On the door to his office is a bumper sticker saying, "I watch heavenly bodies."
Next to it is another sign asking night janitors to stay out.

"I'd never find anything

again if another person started moving things around in here," Margrave says, sitting
in a cramped chair between the desk and a wall of shelves layered with worn books.
Margrave is not yet forty, is six feet tall, with silver-flecked hair cut
neatly.

He does not look like the stereotypical astronomer--the grey-haired old

man with a crooked back and thick glasses.

However, his office looks much the way

one might expect a professional astronomer's office to look.

It's hard to see

even the sky out of the high window in Margrave's dimly-lit office.
He explains why students enroll in his introductory courses.
Many have read best-sellers such as "Chariots of the Gods" and "The Jupiter
Effect," which popularize astronomy at the expense of scientific facts and simple
honesty, he believes.
Margrave explains that he does not include mainstream science fiction in this
class of books.

He says he reads "scientific" science fiction himself, particularly

Asimov and Clarke.

"I don't like novels in general, though," he adds, saying he

prefers historical or factual reading.

-more-
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Another class of books that bring students into his courses are popularizers,
too, but, Margrave says, are not dishonest.

For example, he cites books by Carl

Sagan, Cornell University astronomer and Tonight Show regular.
Sagan,

he says, "has done a hell of a selling job" in arousing public interest

in astronomy--a job Margrave thinks is important.

"That's a fine line to walk,

though," he says, between honest popularizer and commercial entrepeneur.
Other students enroll in Margrave's courses not because of something they have
read, but because they are Star Wars or Star Trek buffs.

(Last year, one student

signed "James T. Kirk"--the captain of Star Trek's fictional starship Enterpriseon an exam.

After Margrave passed out the graded exams during the next class, he

asked if Mr. Kirk was present to pick up his exam; evidently, Margrave appreciated
the joke.)
Other students mistake astronomy for astrology.

Such students, Margrave says,

are in for a big letdown once they find out the difference.
Most of his students will never take another astronomy course.

And because

UM does not offer a major in the subject, few, if any, will ever have a professional
need for the knowledge they gain in Margrave's courses.
Because of that, students in past years have been known to complain about
Margrave's emphasis on quantitative imformation--"facts and figures"--in lecture
and on exams.
Many students who had signed up for his course thinking all they had to do
was watch the pretty slide shows found out much more was required.
disgruntled ones spread the word.

As usual, the

Last year, four example, Margrave's fall quarter

intro course had 215 students, and by spring quarter the enrollment had dropped
off to just over 60.
But Margrave is quick to defend his teaching practices, his insistence on
facts and figures, even though none of his students will be professional astronomers.
-more-
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"I want to turn out people who can discus astronomy halfway intelligently,"
he says.

The only way to really understand the intricacies, the relationships and

mysteries of the universe, he says, is to examine the information that has been
gathered by astronomers, even if that means facts and figures.
"I'd be cheating the students if I taught less quantitatively," he says.
"After they get done with it and look back, maybe they'll appreciate it."
(Interestingly, while Margrave still insists on the importance of
quantitative facts, he selected a new textbook for his intro class this year which
is less fact-and-figure oriented than the text he had used for years.

Thus, his

lectures and exams have become similarly more general in nature, and exam grade
averages for the fall quarter of this year were up from last year's.)
Margrave says he wants students to leave his courses with something substantial
In addition to the facts and relationships,

one might think that he would want

students to come away with a feeling for the nature of the universe— its meaning,
our meaning— a feeling for the reason behind things.
But in lecture, he purposefully stays clear of questions that have religious
or philosophical undertones, the questions that can't be answered scientifically.
Instead, he simply points out the question and leaves it to the student to wonder
about— if he wants to.
While most professional astronomers--indeed, most scientists of any sort--would
readily agree that religious matters are not pertinent to science classes, Margrave'
aversion to them may be more a result of his own background than his professional
ideals.
As a youth he was very familiar with the most regorous of religious doctrines.
He attended a Jesuit prep school in Omaha.

Then, after a two-year stint at the U.S.

Military Academy at West Point— he had envisaged a military career— he went to Notre
Dame University.
-more-
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At Notre Dame, he says, religion became a "routine of habit."

He adds that

"three days a week we had to sign up on the chapel list"— a sheet each dormitory
student signed to show that he was on his way to mass— "so most of the guys got
up in their bathrobes, signed the list and then went back to bed."
Although he is no longer a practicing Catholic, Margrave says he still
believes in the Church's "moral teachings."

However, he sums up his religious

training at Notre Dame by saying, "Four years of marching to church was a little
too much.

They try to cram it down your throat."

He says he has "very strong

doubts that a place called Heaven even exists."
While he may have doubts about the existence of one kind of heaven, he has no
doubts that the heaven one can see with the eye exists, and that it has its own
kind of lesson for those who watch it.
"Astronomy gives you a broad perspective on man's place in the universe,
he says.

It offers what he calls "a holistic view of life."

"Holistic" is an

adjective referring to the importance of parts to the whole— in this case, the
importance of man to the scheme of the universe.
"Astronomy," Margrave adds, "is very reassuring.

It gives you the feeling

that we have a place in this universe— and in a way that no other subject can do.
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